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57 ABSTRACT 
A steam generator includes a vertically elongated hous 
ing. A horizontal tube plate and a U-shaped tube bundle 
are disposed in the housing. The tube bundle has mutu 
ally spaced apart legs defining an intermediate space 
therebetween and tube ends disposed in the tube plate. 
The tube plate has a horizontal blow-down line formed 
therein over the width of the tube bundle. The tube 
plate has vertical bores formed therein leading from the 
blow-down line into the intermediate space. 

6 Claims, 2 Drawing Sheets 
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1. 

STEAM GENERATOR 

The invention relates to a steam generator having a 
housing which is elongated in the vertical direction and 
which includes a U-shaped tube bundle with legs and 
tube ends disposed in a horizontal tube plate, and a 
blow-down line at the tube plate with vertical bores 
leading into the vicinity of the tube bundle. 
German Published, Prosecuted Application No. 

DE-AS No. 25 23 874 discloses a steam generator hav 
ing a blow-down line which is a space between the tube 
plate and a so-called baffle plate spaced at a distance 
above the tube plate or sheet. Bores which are distrib 
uted over the entire housing cross section are provided 
in the baffle plate, so that the entire cross section of the 
U-shaped tube bundle is reached by the blow-down line. 
Due to the large cross section of this "blow-down line', 
partitioning plates originating in ray-like fashion at the 
center of the steam generator housing are provided in 
order to form sector-like partial lines. Each of the 12 
partial lines is connected through a valve to a common 
ring line. This is intended to make the cleaning process 
more economical, because it allows a decision to be 
made as needed between an optimum in terms of clean 
ing action and economy in terms of cleaning fluid How 
ever, the prerequisite is then a major structural expense. 

It is accordingly an object of the invention to provide 
a steam generator, which overcomes the hereinafore 
mentioned disadvantages of the heretofore-known de 
vices of this general type and which provides sufficient 
blow-down with the minimum possible structural ex 
pense. 
With the foregoing and other objects in view there is 

provided, in accordance with the invention, a steam 
generator, comprising a vertically elongated housing, a 
horizontal tube plate or sheet in the housing, and a 
U-shaped tube bundle in the housing, the tube bundle 
having mutually spaced apart legs defining an interne 
diate space therebetween and tube ends disposed in the 
tube plate, the tube plate having a horizontal blow 
down line formed or machined therein over the width 
of the tube bundle, and the tube plate having vertical 
bores formed therein leading from the blow-down line 
into the intermediate space. 
According to the invention, in contrast to the prior 

art, the blow-down line is itself machined into the tube 
plate or sheet, for example by a boring process, or in 
other words by metal-cutting deformation, so that no 
additional structural parts are needed. The expense 
required for machining is relatively low and it can also 
be accomplished in the course of retrofitting as needed. 
The invention offers the great advantage of ensuring 

that the blow-down line cannot be endangered by ther 
mal strains or the like. In each case, sufficient blow 
down is obtained with substantially less structural ex 
pense than in the conventional steam generator. Even 
the blow-down line according to German Patent 
DE-PS No. 2949.975 which leads into a steam genera 
tor in the form of an additional tube, requires greater 
expense, because the additional tube must be supported 
in a vibration-proof manner in the space between the 
tubes of the steam generator in the vicinity of the tube 
plate, yet strains caused by the fastening during thermal 
expansion must be prevented. 

In accordance with another feature of the invention, 
the horizontal blow-down line includes two segments 
disposed or originating at mutually opposite ends of one 
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diameter of the housing. In this way, machining is sim 
pler, because the penetration depth when machining the 
line into the tube plate is virtually halved. Nevertheless, 
the advantages of the invention, namely the use of the 
already existing tube plate to form a blow-down line, 
which functions in a vibration-proof manner and is free 
of thermal strains, are retained to their full extent. 

In accordance with a further feature of the invention, 
the vertical bores have spacings therebetween, and the 
spacings have decreasing sizes as seen from the periph 
ery toward the middle of the housing. This is done so 
that in the vicinity of the middle of the tube bundle in 
which there is little flow, a particularly intensive blow 
down effect is present. 

In accordance with an added feature of the invention, 
the spacings include a smallest and a largest spacing, 
and the smallest spacing is at most one-half of the larg 
est spacing This a clear distinction as compared with the 
partial lines described in German Published, Prosecuted 
Application DE-AS No. 25 23874, in which the flow 
cross sections decrease considerably toward the middle 
of the steam generator. 

In accordance with an additional feature of the inven 
tion, there is provided a cylindrical jacket enclosing the 
tube bundle and defining an annular chamber between 
the housing and the cylindrical jacket, the tube plate 
having further horizontal blow-down bores formed 
therein beneath the annular chamber and the tube plate 
having a vertical bore formed therein leading from the 
further horizontal blow-down bores into the annular 
chamber. This prevents accumulations of corrosion 
promoting deposits in the annular chamber, which is 
otherwise not reached by the cleaning process 

In accordance with a concomitant feature of the in 
vention, there is provided a common blow-down col 
lector connected to the blow-down bores and the blow 
down line. 
Other features which are considered as characteristic 

for the invention are set forth in the appended claims 
Although the invention is illustrated and described 

herein as embodied in a steam generator, it is neverthe 
less not intended to be limited to the details shown, 
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since various modifications and structural changes may 
be made therein without departing from the spirit of the 
invention and within the scope and range of equivalents 
of the claims. 
The construction and method of operation of the 

invention, however, together with additional objects 
and advantages thereof will be best understood from the 
following description of specific embodiments when 
read in connection with the accompanying drawings, in 
which: 

FIG. 1 is a fragmentary, diagrammatic, vertical-sec 
tional view showing the bottom region of a U-shaped 
tube steam generator for a pressurized water reactor; 
and 
FIG. 2 is a horizontal-sectional view of the device 

shown in FIG. 1, as seen in the direction toward the 
tube plate or sheet. 

Referring now to the figures of the drawing in detail 
and first, particularly, to FIG. 1 thereof, there is seen a 
steam generator which includes a housing 1 that is elon 
gated in the vertical direction and encloses a U-shaped 
tube bundle or nest 3 with a cylindrical wall 2. Tube 
ends 5 of legs 6 and 7 of the tube bundle 3 are set in a 
tube plate or sheet 8, which divides the cylindrical 
housing 1 in a horizontal plane. Beneath the tube plate 
or sheet 8, the steam generator housing 1 is closed off 
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with a spherical bottom 10, in which two chambers 11 
and 12 are provided in order to subject the tube bundle 
3 to the primary water of the pressurized water reactor. 

FIG. 2 shows that the legs 6 and 7 of the tube bundle 
3 are adapted to the cylindrical cross section of the 
steam generator housing 1. This produces a tube lane 15 
between the two legs 6 and 7, which is circularly wid 
ened in the center of the steam generator. The bound 
aries of the cross section of the tube bundle 3 are shown 
in FIG. 2 with a broken line 16. 
The tube plate 8 has a thickness of 500 mm, for exam 

ple. A blow-down line 18 in the form of a bore having 
two segments 19 and 20, is formed in the middle of the 
tube plate 8, or in other words with portions of the tube 
plate spaced uniformly above and below it. As FIG. 2 
shows, the segments 19 and 20 are located on one diam 
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15 

eter, so that vertical bores 22, which connect the seg 
ments 19 and 20 to the space located above the tube 
plate 8, lead into the tube lane 15 between the two legs 
6 and 7 of the tube bundle 3. A spacing A between the 
bores 22 decreases more and more as seen from the edge 
inward. In the vicinity of a circular enlargement 16, the 
spacing A amounts to only one-third of the spacing A 
between the two outermost bores. 
The segments 19 and 20 lead to tube fittings 25, which 

are welded onto the steam generator housing 1. As 
shown at the right-hand side of FIG. 1, short horizontal 
bores 26 also discharge from that location, and a verti 
cal connection bore 27 leads from the horizontal bores 
26 into an annular chamber 28 between the housing wall 
2 and a cylindrical jacket 30 surrounding the tube bun 
dle 3. Connection fittings 29 of the horizontal blow 
down bores 26 and the segments 19 and 20 are con 
nected to a common blow-down collecting line 32, as 
indicated in FIG. 2, 
The foregoing is a description corresponding in sub 

stance to German Application No. P3738347.7, dated 
Nov. 11, 1987, the International priority of which is 
being claimed for the instant application, and which is 
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4 
hereby made part of this application. Any material dis 
crepancies between the foregoing specification and the 
aforementioned corresponding German application are 
to be resolved in favor of the latter. 

I claim: 
1. Steam generator, comprising a vertically elongated 

housing, a horizontal tube plate in said housing, and a 
U-shaped tube bundle in said housing, said tube bundle 
having mutually spaced apart legs defining an interme 
diate space therebetween and tube ends disposed in said 
tube plate, said tube plate having a horizontal blow 
down line formed therein over the width of said tube 
bundle, and said tube plate having vertical bores formed 
therein leading from said blow-down line into said inter 
mediate space. 

2. Steam generator according to claim 1, wherein said 
horizontal blow-down line includes two segments dis 
posed at mutually opposite ends of one diameter of said 
housing. 

3. Steam generator according to claim 1, wherein said 
vertical bores have spacings therebetween, and said 
spacings have decreasing sizes as seen from the periph 
ery toward the middle of said housing. 

4. Steam generator according to claim 3, wherein said 
spacings include a smallest and a largest spacing, and 
said smallest spacing is at most one-half of said largest 
spacing. 

5. Steam generator according to claim 1, including a 
cylindrical jacket enclosing said tube bundle and defin 
ing an annular chamber between said housing and said 
cylindrical jacket, said tube plate having further hori 
zontal blow-down bores formed therein beneath said 
annular chamber and said tube plate having a vertical 
bore formed therein leading from said further horizon 
tal blow-down bores into said annular chamber. 

6. Steam generator according to claim 5, including a 
common blow-down collector connected to said blow 
down bores and said blow-down line. 
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